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b^b4 ^-RK^zmm^fMxm^^h. ±ieMt<7)^yrS 



(AJ 



(B) 



(D) 
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^ €^ 
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(2) 



^m^l ] -1 1 1S6 7 



ijmzt-ii^'X. 

^B2:m^'t^miz±Mn^Bm^^imm^Mmi-^^i:xT . 
-yy^^-rt:Lb ^mmt-ft^^Wi-y^^i^Bc^m^^-n 

Sc. 

ALtm^B^^wmm^^n Ltzm. ±.u^w^ym - 
yrmz^x-^x. 

/K.fzHT.'^WMi^y^-hl.X. 0. 0 1 TorrilJlTiOm^- 

-nmzt^wt. 

J^±fzlt'tjy)l-7yc7)\\-fiXfj^ 1 02r-^/v/^i;i?>^.^J[E 

^mw,t'r^^mwi^y^^B(7:>m^-n^. 
i5mzi6\^x. 

IM^^Btk'km^-ttX^-^Tlt. i^yy:^JX, 'Ji^y 

y -y ityju^::^'yj^ttzii'tyyji^>'<7)\\i^x7j^ i o 



ijmizi6\.-^x . 

±niTm^mm±iz±im^^m^mimm ^ mm i^z^^ 

im\'^B''m'^WM.m(^mmM\^'c . ii^^t^-2-»±i£^i 
t ^^B^H^->'^="CfHi'^ffest s , t < ( TT / 6 ) s iog-g • 

s. 

y ItB^B^i . 'J r? >■ , y,;L. V - ^ ^ ^ T^^li 

I mm^. 1 1 3 mtm i o (cieii^oaji^f^-^y ^:*e^B^; 

y^rJi^y yJfy^ ^tzV^J ^->;^:xco "^^o v>-f 
i^y^t.fz\t V 'J >• yy'ioy.a:>-j ^oo:>vx'fixfj^ i oh g^ft 

±iS^^-«J ^ y ISb^b ^ ?^BJcf ^ X X -y r ii . l O Toit 

ijy^o^)^m%^x±M.m^\i^^ y \^^b^^^ ^^hzt 

\ mm^ 1 2 3 mta^ i o {z^m>^\t^ y^^^(n 
mk-)5'^{z V . ±Mzm^i^i-ymi^Bt<yA''^z^^M 

y/l^-^-T^ ^ ;t (i^ y yU'V y ^-f 1 -:>$-J!Ifi| 
;^'y.i:LT. ^/^(i:, By ■y'ltyjy^:^^J^ttzli^y 

±^l^^i^i-y7t^B^m^i-^y'r-yrU. l OTon- 

^'y^c^)^m%^X''±E^^^mW'ry^^^B^^^ ^M-izt 

I tmm 1 3 3 nsm i o iztm<7)^t^i-y'^^B<?) 
^msmzh\-^x. ±m^-m^^ty^^¥Bi)^>■ uayty 



(3) 
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ny-j ^ty vuv- o a ^ Ttzti ^ y /i^-? yo>\ ^-fixtj- \ 

±ie¥25^f4:^y»SB^e2:m-r-2.;'^T-yTa. 1 OTorr 

fjy^omn%.^X'±.^^j^\^^y%^w^'^m:^^h ^ »: 
y ^B^^ .SOI ^^icm ^ ^17^^ )^ ^ >' i^y^ 

I 0 0 0 1 ] 

omm^mi6Xi/'^<D^^w-ty^^^m^'-^^fz^mmt 

[00 0 23 

mmm'^ < ^^-^mmmi:} x'm.m'oizm^'^w^fj--^y' 
^^yM.m^^^cT^m^ii^^'th^-Mmmm-T (ee 

PROM) i)^i^^Wh^iXX\-^^. Z<7)T-m^1l2:^'t^ 
[0003] (i) "^i^y h^-r»Jr(C^@-r^fii®tt« 

[0004] (ii) T-mmi^\m'thi'z^izY(M^'^m. 

ER-NORDHE I M(7r»>7- • y;L hV\-f A) h 
>^^)VimX'mn-t.fz\t^^^^'<^?^'th (CU. 3F1^T' 
a. 1 Q\'\:j±<^±^^£%Ktm'm^ix. ^col^m. 
•y h =3f ^ U T;5>^'±m^ ix. Ti; -y > ^c-r ^ T C J: $ h ^ y 

[0005](iii) S# 32^;^?!^ h '^^C0% 

•100 0 6) ^CT\ ^#^^7-3 0 2S4S-^^|gi7) 



. m 3 ic^^ J: d {I . ^-^wmm 1 2 0 (cm 

.5e^JIS]I1^ ^(tT V - >'xp.l^ 1 0 S J' U"< >' 1 1 
O'^^^^^L-, ±tZ^M^Ml 2 0±{Ztmmi ] 22: 

tfrLTy-;7.. ]-u^ymmi os. 1 ] orBii?>'^'^:7^n 
1 0 6 izMi^t^^mmz^my- m 0 4 ^jf^mt 
T . 'z Lx . ±iEi?i^y~ h 3 0 4 ^\mm 1 0 2 

2 0mir>^mit^mn'm^i fz^yy^^ttzi5^^} 22 

> L >^ . 'c 3 UT . im^ 1 0 6 > 

mxim^x-^ ^^tvizm<i-^*t^\iz^ nmy- h 1 0 
X. hyy r^ixti'^^tmm^zm.^T^ t-v-a 3 tz i 

T^J 2 -^<7)jcmz»< hiXX -5. . 
[000S}(1) A Silicon nanoc 
r y s t a 1 s based memory Sand 
i P T i w a r i e t a 1 . . A p p It . P h 
s. Lett, 68(10) Pl 377(1996) 

m7u±t^:scmztm^ixfz^^-My- h ^^th^mit^ 
ix-f >mm2o 7i)m^^ixfz^mi^mm2 oi±izm 

^ 1. lnm^l.Snm<7)h>:^^Hi^mm2 0 2^m^l. 

h y^^fumtm 2 0 2 ±{c c V D mwxmm 5 m , 

5 mC^)i-y^^^B 20 3 rffMUT t^-^. ±^^^yt^^vi2 
OSOS^igU. 1X1 O^' cm-i'T^)-?.. ^^-^IC. ±IS 
-^yS^S2 0 3±(cn y h n-r-juy^ hmm2 0 4%: 
m^t. ^(^^yvn -)iy- h wm 2 0 4 ±1- Ii $ 

7 nnicT) S i O £ * JUS tt . =? > h o-^l-y- b 2 0 5 r 

10009) (2) Fast andLong R 
- etention-Time Nano-Crysta 
1 Memory Hussein 1 . H a n a f i 
e t a 1 . , I E E E T r a n s . E J e c t r 
on Device, Vol. 43. Pl379(19 
96) 

ms {Pi)'-'{Oi±iMxmizizm^ixfz^my- v r^t 

±izmsS.^ixrz5im-'2 0TmC?:iBM^m3 0 2^?fML 
(08 (A)l2^-r) . ?^,lrft^3 0 24>(C>'N-< V-X<0>- 

v^sysitfziiyfi-^z^^'yj^G^^jmuz^ ^yw-. 
i-^->(iis(B){c^-r)c zcot^i^-(:^y\^?jt. mt 

if5keV. 5X 1 0i'-cm-'^i7)^f^i:'^f 3. ^Om. 

mmNi<^^mf^'Px\ 9 5 or.. so^fs^i7)^Mm^ 
mLx. mMim3 0 2^izm^5m<7y^v'ays\t 



(4) 
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mm 3 05t K u ymm soe lx . v 

([lS(C){C^f)<. 
[0010] 

Ay.ih-q(n,,H/^£,,)(l 

q : ^^OM?^ 

ZH-y^^i'Bcr>i'^ # $ t J i^-^fi'"^:*-:^^ t ^ i: (i J; 

[0012] JiieiSrM ( 1 ) , ( 2 ) ^ra^'i. ^ 

[0013] -xm ( 1 ) ciov^T " 
±fe:s:iit ( i ) (^^^mmm'^it. Tmcrys\o.mm 

^ :^^)imcoh :>^:^^Aimm(^mm(z--:>\.-^xii. i-i^^m . 
i^mm^^mt'thi>coxh 0 . ^^(T^mmxtm^m 

[ 0 0 1 4 ] jC^ ( 2 ) tCOl^T 

±iB:^:(S^: ( 2 ). o^Mgfi'ieti^^^i. ^i^^LUB o 2 4^ 
'ik. mmlx^mm^Q2^\:Z'ry}^^B^^^^^t 

3 0 24'O>f:t>illS2ri^(C-r ^::fc;i>^T'^^V\ L 

fz-h-->x. mj^'nmizifCo-j^cT^hy^^mix-^m 

^^^-th z t izKc D . i-yf^^B^^m, i-y^^^Bi^)^^ 
■^i^xi/i-y^^Bbf^^^-fi-^iohy^^A'mtmiofm 

h'ry^^Bmm,i-ywt^B^:>^.^^nxif'ry^^Bh^ 
-^^-jumcohy^^Mmm^mmiz-yi^x. mm^ • 



( 2 ) izotKWiX\^''^^x :wc. ] m^.)i-y^^i^aiz--^t^ 

[001]]. 

cnu + ^eo./esi) t.^eii/'2>. 

(5^1 ) 

[0015]$ i-oiz. Tmc^^^'-^i^mmizmi^^ittz 

0 . mtl:£ 2 0 mM^Mimizn LXlt5keVcKci>. 

m-^mtLxmmn'^x^j:K\. 
[00 16] '^zx\ zi7Mm<^>Bmt. mk.i^^^ 

c^)mm^-/)^x< . lt'^o^r:>^c^):};'tc\■^^'-miti'ym^B^'m 
n£T-^ ^^^-m^i-ym^BC^Mmy^'^^rmmtt z t izh 

. ' . 

[0.0.17] t.fz. z<^Mm<rii,o—^i7mmt. ±ie 

^-m^-r y t^Sb^b ^ ^'mmt\m'^{zm\ -^tz^^^iz . ^^^^ 



[00 1 S] 

m^mi(7)^-mwi'ym^Bcomm.iimit. ^^^s 

m±ttzit±M^^mwmm±izmf^-^ixrzwmm±izi-. 
%KiTrcoi&^xi^rBm^mmm2:tm-t^:^'r 'v 
rt. iMi^Bm^Mimmmmifz'ik. Mm^t^tz 

imim^^L^j:\-^:^*P^<r>^m%^X'±Ml^^^W^^W 

mm(^mm^^mi±.<^^\^x±M^n^^'^^M\mmiz^^ 
^m^mix . ±M^m\mmLtfzit±.mmm±.{z 
1 si\mT(omt<^>^<^^^mwi^ym¥B'kmMz 

[0019] ±1211^^ 1 co^-'m^ii-yf^$^BC^mmyJm - 
izxixi^. ±iB^^f*sm±^ tzi±^<o^mi^mm±iz 

^ irfz^mm±iz±^&l:XT<D{&ETX^^^B'M^^M 

y^^m^^xn^Bm^mimmc7Mm^^mi:)±(7)iS.m 
x\ ^Mm^mLxmmi fz^^^BM^immt'<x ^ 
'^^BXtLiz^^f^^^^z ^ (c J; m^ftc^mwLc^)^mt^ 

^immmt ,i'y^&^B^7>¥mr^h^•u^mm^h^^B1i^ 

c^)^^L^mc^)misizi±. 

s^t=(4;r/'3)ro^ (5^2) 



(5) 



1-111867 



m^izmi^tim^. ^wi'y^^Bt^^^^ji^mm;cc'y 
fSic^)^^m(^Mm^Mm^'^^w,izx'^. L#v^iimE^=' 

■ : ■ 

1 0 0 2 6 ) ^y:: m^2<7y^mi¥^/t^^B<?mm-J7 

mi: tmmKD^^Mi^-rytn^B^mj^ijmiz^ii-^x. 
±tm^Bn^i^mm^mm i tz^ik. ±%m^Bn^mi^ 

i^'ti>:it^'^mtLx\.^^. 
[002 1 i'±m%^^m2i^^^i^i-yt^^B^Mi^i^'A 
(ziixig^ i.tm^Bn^^^i^mm^mm^^fz-ik. i-.^ 

m^B^m^-t^t. ^^uit'^^^mmizm^B^^mm't - 

h ufm\mif^j:^-^<^x\ ytk^B^mm^^.if 

[00 22] ttz. n^ms^o^Wi-y^^Bcomm-jj 

ma. tmmico^jf^i^^y*wM^Bi^mm^mztoK--^x. ■ 

^Bimm-hmtz±%m^Bn^simm<^mm\B.mi:}i' 
x'±m^Bn^mimm(omm<^mm ^ f^^i-hj^^r 

[00 23] ±m%sms<^^-Mi^i-yitMPB^mtif'A 

-MJz^Mz^fottimX'i^. mtit\ i;:%&l;)TX'Ar 
tti^i. MM^T(^i^'7y:^':^m(^^m^^X^ 

im{m^mytLxu^.^Lx . ±ii^mi¥i-yB^B^m 

i^i-y^hki. Wci^^^^m^x-h^mz^EK^Bt^j: 

10 0 24] tfz. m^m4 <7y^mt^i^y^^B<^mm'^ 
mi. mmm i <o^^m^'ry^iki7)m^1Tmzi5\^x . 



f^mmi^y^m^z^^B\%z:mm-hy^'r ^r^^^hz t 
irmmtixK'^t. 

[0025] ±mmsm4 c^y^'^-^i-y^FB-c^mj^y^m 

iz X i-Lif . ±Ml^mimt^±t fz ti4MSif^:^1S±(cm 
c i\iz%mmjL\zi^^B%^MWM'm:'mi L fz\k. -coy 

ii^ik%.^nwmrmj!^ymm\rj^^B^,'^mLt . rn^^x^^ 
(?m^bW. ^mizix ^mu^i-y x^^u ^ r^^^^th o:>x\ 

^^.^i'y^ik(^):kir^,m^l'^-^^ik'&t^:mm^^ 
t^. \ih-:>^t:X^')-mmLX'^h: ^£7:)*^^. m^B 

. ^mp^i^^^mz x ^x'ikiti' hzt y/t- 

[0026] t,fz. m^>^%bc?)^mw-fy^^B(^)mms 
mi. %t^m<^)m^Wi-yt^^<^m^-}imizH\^x. 

t0.^B^-f h V -y \t. i^ y , y > :^'x t 
fz^i h 'J ^^yyijy.O} -j "ho^w-fixt^ i ^'z-^/^.tziiy^ 
^WMiSy^ i: It . 0 . 0 1 TorrWTO^S4'r^T 'J • 

zt'^nwiyLx\yt. 

[0027 y±mm^.5i^j^^i^i-y^^B<^wmij-^ 
(.zxixii. ±im^Bn^m.mmm^mmuzm. 
^izmm^mmLxMBi^t^h. i^y>i^y<, -j-^v 
ytly.tfzii h 'J v-^ yi3:!^<o o -hm^-^ixt^ i -o^^ 
^/'i^'-:^^^mtT. 0. 0 \ToTTlXf(r>m±'^X^m 
^hZt\>zX-^X. IMiifXiT^^^t. fzl:iKmm ^^B^B 

•rhzt^j:<. ^m'Wi^y^^B(7Mmzwm^j:^^^Bm.^ 

i^yyijy^t^fzXtV') yvyiSP^oyj^hayw^ixt^i'-j 

mt>h'Z)Li3'^x%.%m^ifx\^. 
[0 0 2S] %t^.'^^<n^mi^'r y^^^Boym^-n 
wm4(n^w-fy^^Bomm^'^^:^^v^x, 

fz\t^yy}V^ycr^V^'tiXip l -j^-^A.tz:^' y.^WMi7 
XfcLT. 0. 0 1 TorrJ,::i.Tc7)^^4'W-3Ci:t:^f 
WitLX\^h. ' ■ 

[0029) ±Miwmi^<^^w-f'ym^B(7>mm'^m 

izxix^i. im^^^B^^m^m.m-^mmLfz'ik. 

^[zm^7:%miXM^,Lti:i)^h . 137 

J^t.tz'^t'^ y yii'^-yc^A^^ixfj- 1 ^JZ'tA.tz:^'X^m. 

LT. 0. 0\'TorTnT<7yimTX^mthZb\:ZX 

oT. ±tii!7.(r>%=f'tfzitKmm^m^^m^wmm 

y)v^-^Mj-C:>tch^ii^-fy^¥B<^mmzm 
m:tkm.^m^[z=B^x'^h. iM^^BW^mmit. m 

-k-^Ltiiiy^^m^xv^h h % oy^^^X^^^<nn^x 
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10 0 3 0] ttz. mm7<^)¥mi^^t y^^^^ommis 

ti^ 1 o ^ ^t-/vJ^i^'';7.'^M^4/M ^ Lt . 0 . 0 1 Tor 

ytMBmmzmM^^^Bm^mmzmm.x-^^. ±iE 

LX\''^^t^c^:>}S^m^^l/^<^MmTm^tZbtn^ . .. 
l«Jilc7)^^2};:^y^*BeBC7:)M3t:^i^^{c;lD^^T. . 

±M^^mimm±('Z±.m}Frnm^^wmm^tm i tii^- 

j^Jt-t ^ .y r ^ ^-r ^ ^ t is>: fc v . 
i'Z^ixi^^ zc^)^mw-i-y^^B^^mmmm^izmm . 

I 0 0 3 4 } ^ Tt: . If ^ 9 (^)^mi^i'y'^^BCOmi^-^ 
5^15. iim3iiBSSc7)v^-f^'L*^l-:>^'^^Ns'^>'^'^ 

(•i, t <(7r/6 ) s mf^^^HT'^-r^ t ixv^ 

izj:ixi^^ ±jmmmmtt^mt^^yi^^BC^)^'C.^mco 
miscom^^^mji^ixdiz. mmmMtt^mit 

m^z: mx^miti-yt^^B^m^x^ h . 
[00 36] tfz. m^m oc^^mwi-y^^Bc^mm 
iim±. miftmi<^)^-mi^i^y^^^B<^mm.-^mzi5\'^ 



10 0 3 7] iimtm. 1 ommm^y^^^Boym^-n 
mz X i'iXt . 'J =? >- , -t fzxt u o^yy. 

m^izmm-^^ z t ¥xt . '^^j^^it^i^y^^^^u^^^j^t ^ , 

imt. mT^mj oc^^^mit^i-yu^aiPM^Mimzi^v^ 

^^^Bm^-mimm^mf^^t v yxt. > y y^^y , 
'Ji^ -7 y:^'y^tfz h 'J i^ ^y^^'ys o) ^(Dw-fixijf- 1 -o 
itWMii'y-^bVx. t.fz\t. iyyy^'y.>yyyyi'y 
t tzit h 0 > y yi^y^ (7) 'J '^-rixfj^ i o t mm r . 

'^L^j:\^^:^-y^t.<7M'^:^'y.^mm:0'XtLX . f.^fl-? 

rxz. 0 =3 y^m^mm^htmz. ±m-mm'y'^ 

^B^m^-tZ'^y^'r-yy'lt. .1 Ororrm'c^M^^^tfz 
it 1 0 Torrl:)Tc7m<m^^L^i-'*:^y.!PMm^^X 

iME^-mi^-rym^B^rj^^^^t^hz b^wmt ltv^ 

I. . 

[0039] ±mimm 1 1 (^^mit-i-y^M^uc^jmm:}jf 

mizj:ixi^^ _i. yy:^'y.,i;'z^-^y ijy. t fz \t h U 7 
>'^'>?.iOd"^i7jv»-ffix;«?.lo^J[Em'yxfc LT. ^fz 

\t. i^^yi^y^rJi.'vyiiy^t.fz\tv ')>yy:^'y.co 
otoCOK- -^-rixi)^ 1 o ^ >J ^ . mm , T;u zf y ^ fzliyk 

LT. :k^mmT^mm^Ti^m^'\tx. nram^^i^ 

mm^mm-^-^tz'ik. m^m^-^x. KMn oron-w 

T(DM^^trzi:X 1 OTorrOT^O^^y TJl 

±mmM^mimm<?Mms^mixtx^9m-r^ z t 

izX-oX'. :^^^.mWm-^j:fm<D^Wi'y^^B 
[0040] ttz. msmi 2co^mw-ty'^^BC^:>w^t 

:^mii. m-^mi o<7y^t^'ryt^^e<7)mmijmzm^ 

X. ±il^mi^i'yt^^Bti^r)l'^=:^^M.t-h^j:tm^. 

±mmm^mi^mm^mj^'r^y.r-yrit. By -x-iii 

^:^'X2:m^:^'yt LX. T^r;!^:? Tysy.;l.'V-»>Ajf • 

M'dTife^-r^ t^(c. ±ie^2if*:'^y^SB«B^?B^t-i>;^ 

T 7"a . 1 0 Torrl^jrrc^m^^ t tzli 1 0 TorrJUT 

[004 1] ±fBif^3ii 2o^#^-f yT^B^B^;l^3t:^ 



(7) 
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A ^ fa ^ y yji-^ ^-f il 7> l^t^-^ \) 0 

> o:>^'^ilP. ^ mA^^y^ tlx. i^%SLVj:T(7m^^X' 

rm±x'fm'm^ hztizx.-:>x. mwf^^ 
[004 2) ^fc. fs^f?3ii so^^mw^ y\^^Q^>wk 

•^<r>\^^xfj^i^jtmy vity)V-?=^^Jx^tz\t^j^ 

)i'7y<7:i\\-i^\t^l-yt^WMt':^^}iLX. t,f-i\t. iy 

WM:^jP^t LX. r^)Vyrxiy'^J^yy)V'7rL^J^m 
T y 1 0 ToYT\:jr^<r>M'^^^fz\t 1 0 Torrl^JLT ■ 

<mit\k^^L'=^^\'^:^*p^omm%^x'±.ti^^ 

fzit. > ^ , i/V ^ y^'x ttzV'Ji^y vijxoy 
y<r>\^^'ri'Li)\l o i: U A . T;^=f >- ^ 

mmmz:mm^^fz'ik. ^ir^C^'^X.- J±ti:fJ^10 Tor 
mTcon^^ttzli 1 0 TorrOTi^^ U '^i".. Mf^. T 

x\ ±m^^Bm^mimm^mmiE.m]:^j±x^Mm^h 

[0044] ttz. mr^mi 4o^i^i-y^^B2:my^ 
(T^^mi^i-y^^Bi^Mmijmizx^omm^ixtziMi^m 

i^-fy ^BB^. SO ] (Semiconductor on liisulaior)^ 

t\^iz:L)i^\m)i\.xv^h. 

[0045] ±iei^7}tJi 1 4 m-'mw^ j^iB^'^\-^fz 
w^}u\zn^^ixfzyyyi>7.^<r>^\ 'jr^tiii^^ 



[0046] 

[004 7] {%\m.vmm.) m\i^^i-mt:io)W^ 
mi ] mmm^.i^y^^i^'ryt:ii^u<^jm5t:^m^m^'''fz^ 

[004S] litMz. Ii!i(A)tr^-ri:e>{c. > 

>'^tSl ] l^]Sri:J.T^:)^f+T'RT 0 (Rapid Thermal C^i 
daUonXzJ; DStrit^-li'T. > 'J 3 > g:^ 1 a®(Clf ^ 

[0049] 

N2 0i:0£OvFt^;^'>?. : 1^^0 + 0^=6 5% 
'i^m' •■ 1 0 5 o-c 

-t'jt .^-'oiz^ WMii^^Bit^)rzir')<?mmmTM{mi 

<C) . (D) izyjki-) b ^r^^.cO^^^X-M^^.^^.r^fzttm 

[00 5 0] [T^^i'yT:!^i^V^ym-mcr>imxm] 

'i^m • : 5 0 0*C 

^M^'y- • : t y ^ >• 5 0 s c'c m 
nWK:i(fX :-A.ijT^A lOOOsccm-,- 
S:^ : 2 5Pa 

mmmm : • 2A/^i^f?3'j 

Mi¥ : 4 n m 

iSim : 7 5 0*C . . 

E:^ : 0. 0 1 To r r 

±s^i^Vmi miZTsk-tX PC; iIgd(.;^Snni. fm 

^<6Mm^ 4"Mf7^SEM s *U 4 nm^]gi7)^y ^b^b4 »^'# 

[ 0 0 5 1 ] ±ie [r^;i^7 TXi^v^ymmcoimx 

m ] ^OJlg3r4;<? ^ y 7 y<^>i)-zy 0 iz V y yijx 

^ V 0 >• yy:^'x^m^'^xi:>Xi ^ . _Lie^ y ^ y/f 
y.. V'i.yyi]y.. Y')Vyyiiy.(T^n\zl^')'^i^x% 
Ci7).ilCitm7S.gr Tff -2, C ^ 3(?i C i: ij-X 

#^5 0 0—5 5 or. 4 5 0^5 0 ox;. 4 00 
-4 5 0X:.i?)iaJtiEHT'r^;l'7 t;7.5x>J 3>'<fMt-m 

i.^h>^^'T#^. \Q^mm\Z^\% 
\zn<ti:hb. 'mmUt%mztj:r)^^<^^ ^^'SiM 
b ^ixhWmtiW^.'k'i^h^zXtl ^mi^X'imth(ri 

[005 2] t.fz. ^m:^'y.bLX^O^J:.Mj-i:>^{z 



(S) 
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[ 0 0 5 3 3 ^ /LN ±ie [BMmxni co^^j^ii. ^^0^0 

'SL^t^hh. t^tz. mmMz'y^omin^'k'Mh^jiV^ 
i^'y^-kmm%}L-t7^:L}z{z^->x^ mi-^mx^ o^^— 

=^-fl'-tfz\±mmfFz:mt tzmmxit . r^}V y r X 

[00 543 y:(c. mi(E)i.z7jk-tX'jiz^ m-^inm' 

nmT^m^z:'mmmizY-yLxi&mji^tt^. ^ 
^mmrTh. . . • - 

do = 2rn^2hx^ [SmkT] 

[00 5 93 ^/c. \m(^)i~y^i^^B^'i<7.)i-y'i^i'BbW\ 
mc^y^mm^r^mmz^^-th^'^yz^'^jx^j^^'j r a-y 

2ev)x'mtixtz^^ ormtjLibmmt L.' ifi^om 

1 imi- y t^^eizwrn ^titzt^. -^^ izmc^mi^ 

tm^X3m-t ^ tzihizii^ 1 m<^M^tmm^i^tz t 

[00603 q^/(2C)>kT (5t5 ) 

C=4;rcidc (5^6) 

±i5(5^6)^(5^5)(.C^t7vtT. 

^''/2/ (TTCido) >kT. - 

do<qVS?r eix/kT (5^7) 



10 0 5 5 3 ±Ifi¥^#-hy^fl^a<7^^ii:^j£rii. T^: 

;i' y r y >■ 'J 3 vjfjfi 3 > fmm^xmmi- h 

^1). ^Jt, }L%Z^y'^fxiAOMf\^^i:\^xm^M\Z'th. 

zc\zi-yx. ncw>-^ y^K^i^^A o)^^iz'^.)v^^t^^ 

til^WM t LX (7:>i-yii^^Q4 . fm'k^^P h ¥0)^^ 

^^(1^11 t^j:< . mw^X'^^^-h^izmr^^imi'i 

[0 05 63 ±t^'ryii^^u4<7m^^^ l Snm^liifecri'-^ 

mj^^viTizimi'h,. 

[005 7 3 ^-fs ±^^m^itC7)i-y^^B^^i^^^r^,cPM 
tcR^i]^^Azm-:^\^^X . 

E = h V(Sm)X ( (^3 ) 

< tzisblzlt^ ^J®cX^->.;l'^-E*>x:7^;V^-<7;i^iprk 
TJ: D:^^ - :icofzi!bizimT<^)T^m^7: 

[00 583. - 

E>kT - • (5^4) 

(k : T : i^^) 

^^^=1 Snm •••• (5t4 ) 

ii^rS^ ±fe(5t7)^M^arigJ£$-tJ:Sf^*^W.i:, .^y 

do^lSnm 

^O^iSx:7-;^^-;i?5^^a^oi^rprcfc 0^<. 

[006 1 3 ifzf)^-^x. ±Mi^mi^i'ym^B^Mmi^ 

^-^i-y^^Bt^m^-^^h^ztti^x^h, tfz. zioi-y-^ 
^Br^wmmm^izm, i- -^tzm^ . y t^^^ 
mmtcomco^mmc^^mM^^^izmmx^ . i^K-^m 

[00623 tfz. ±Mir'tJuy Tx>■v::l>m^^:3 ^ 
mm^^^zm. :kmz:^t:>'rztt^<. ummimc^)^^: 
\'^mxi'y^FB4^m^'t^t. ^i^^ait^commizm 
^^^mmt^Bfm^mti^Kci^ir>x\mi(Oiz^. 
t^oiz. i'yTt^B4mmcmmmmz^^ti^j:i;^i^ 



(9) 
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[0063] }Lizr=^}\^y T y^i^'j^ywrns^mw- 

-ry^<-mm.m^mmLxmwmiz!!mi-^< trz. ± 
^'^i^f^st' t < ( 6 ) s ^mji^^x 'J tc , t 

t ^j^i'B<^)^'t^^O)^m s ^l55E-r ^ ^ ^ (- J: o T 

l>jif^#'r^-^y?aB^B4|5}±*K o-o<^>^< . si-^icrei 

100653 i/^. ±iS-^y^B°B4ii. v'Jr7>'^7-/b^' 

izm^-ttzttn-^^. 

100 6 6] ttz. ±ii^y->^y:^'xtmim^^L 

EOT0^^4'TRI5$ ^X . T^:;P7 T ^> >• U >'5^ 

y^)^ 3 c7)mii?^^ 5 0 0 r ixhioia^ ( 750 
[0067] 1 wmmoymswi- j^m^B<r>m:i^ 

■^mxrlt. h>'^^;Lfe^M2^o?^E5tt^{c-^y^B^B4 ^fl^ 
^LfztK m^e:5^CtTl>J:V^. 't^^9'^^>. 112(A) 
tc^*r J: d (C. ±i£M3t:^^i: [ rP^y 

')oymm(^yimiM']X\ S/'Uny^^gi i±(zT^ 
/l^T^'xS. 'JnvjfMl 2^?I^BJc;U. ll2(B)tc^-rJ: 
■5(C. fg^^aTiTfg] (CJ: 1 OmCf:>i' yt^^ul 3 eri^ 
JjJtLT^^^. ll2(C)(c^f J:^t-. -^y^^B^Bl 3a®*r 

aWv-05^L$ y ?^B^B 1 3 ^C^mmt S nm^jg h ^ 
^LT. ^2(D)(C^-rJ:^tC. ±ie:^y^B^Bl 3a 

mm<^mm 1 4 atiifi b y^^tv^m 1 4 bi7)±(c. 

j¥$7niD^SOSiOjM$'CVD^tli:'51tmL'C. 3 



1 6>:'1i:^.3^iSBV>'J3>'m?ij^f^-r&. Z<^ymia 
]'U'>f >-0.l4^l 7, 1 S^B^th. za)^ olz. ±ii 

^mim^^ i±izi-yt^^o} s^m^iif^z'ik. i-yv^ 
smmt^i^^^m ) mmt^mitixm^my 

4a,-l Ab^jmtiztizx-^x . v-y., KU-f 
7, 1 srBV:)^-r^wi#X^^-fyj:^oi,i 3m(?jhy 

[ 0 0 6 s ] ^^c. ±iesi ] mmmmx'^i. > y z?> s 

'^^nlz-oi '^xi.. ^^^Bm^mu^mc LXT^fi yry. 

izm^T^^.- 

T<?)^p¥T^pcvDmmiz^ DJt^-r^.- 

[0070] 

iaf4^'y^ : By vityfi-'^^^^^.Gf^Fc, 
iE^m : 3 5 or 
E:*3 •:2 5Pa 

. j!^f 4 ;<7 ;7^ (3 ^ y ^'y I' V >' G e H , r ffl ^ T i> J; ^ « 

[007 1 ] ttz: yo::3ys\tyji'^=^'y^o^tj-h 
^^^:i^^ykt^B(z-:>\^xh.^r^^B^^^mm'mt lt^ot 

<dri^-^yT^B^fl^^ai::?l^J?JtX'# ^. . 

[0072] ±teT^;i'7 r x> 'J 3 yyjv^=i^M.m 

[007 3] J[^f4X/"A : E97-y:fl:y^l/V-T^AGeF<t 

ja.!^ : 3 7 5*0 • . ■ 
Ki) : 2 5Pa 

{ z ^ y y ; V V >' G e H 4 ^ V ^ T i » J: *r ^ L , S i , H e. c?) ft 
Ot:: 7 V ^ { i b 'J 7 >• 2* ffl I- ^ T J: V ^ . 

[ 0 0 7 4 ] ^j^c. ±tim imtmi&vit. yv:2 ym 

^S^r.mv^/^/A ll3(C^-rJ:5(3. S I M O X (Separat 
ion by Implanted Ox.vden)Oi: 3 ^'S O I (Semi conduct 
or on lrisulalor)^M4 0^ffiViTl>i:V^, mSiZ^t 

m4 3Tnf^^ix:tzsoimm4o±{z. hy^^fim^: 

M3 2 ^mMl . ^^7) h y^^jimm 3 2±izmMzr^ 

m^mxm^.c7:>'rymiB3 4z:m^Lxv^i>, 

X. ±ie-^y|gfB3 4±t hy:5^)i^mm3 2±izz3y 
Fn-;l.y-M£^JK3 5er?E^fi2L. -e^Orj y bo-;!. 
y-hmms 5±<0^3l#:Ji4 3(c?g^$ti;tV-7. 
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s o I ^:^4 0 ±izmm.^ ixtz Vyy i>y. ^ ^ O 

r 0 0 7 5 ] 2%mm.) I14 (A)- (FXi^IcT^^fiJ 

100 7 6} ^-r. ii4(A)(i7F'rj;':c. >''j3>s 

[00 7 73 <^(C. Il4(B)(Z^F-tJ;->(z. . 

1 0 0 7 s ] i:),T^^yj'^x\ m i mmmmt 

^0 L P C V D i^M F^T-r 7 r X 'J 3 y 

4 ^Jim-t^^Jim m4 (D) , (E) 2:::^;^ic$ (^t 

too 7 9] immmxm 
mm 1 

im^B-mcOmm.T.m] -0.1x1 O-s-Torr^T^^^I 

•^LMk. . • . 

iS^m • : . 59 0-*C . 

. : 1X1 O-^Torr 

z^'^zyy y^':^^ . : 1 Osc cm 

mm . : 1 2:^^rBl 

: 7 7 or. 

: ixiO-^Torr 

m. ^^tf^com^ll 4<D'i-yr^^B5 4i)<m^X^tz. ± 

i±mzt:>^^ '^^Bm^mi. i^mi)m^nit:i^>'yy:(f 
:^mmmi^^\^^mi^<. ^^Bit(r>fci^e7>n^wMmm 

X'hi>. 

1 0 0 8 0 ] iw^mm^(mn^^^Lhh . 5 5 

0-6 2 0roiS^liil^^M^l-V\ tfz. v 
y^'x (T^mo ^ ^ y 7 >' ^ />! ^ b U 7 y. ^ fi^ 
gjLT. T^a^Blf,^?BfiJtrtT tJ:l\ ^S:^. 0. OIT 



[ 0 OS n ^7^>. ±iB [TS9^HfLi7^/c^>^;^.wiX!§] 

in}-yj\ tfzht. t^^mmw)^m\:j±c^->}j^mx'Ui 
[0 082 3 zc7M2mmmx'it. kt^nV^MmMz^u. 

v\ ti-z. i~j^M^BbhyA^)i'mm.<^mmmz-yK^x 
^m\mmmtw\m}ihto^i:^izLxi.x\'-'u fzfz 
L . vyA-}vmm.^m\iTmmrt^i%^\t. m\m<^) 
-^ y '^imm<^)m):M a: l t . -tj ^^b ^^mm- h 

[ooss'imz. m4 (f) ic^-r j: -3 (c, ±is^- yjg . 

B^B 5 4 ±i b >^-;l-^&^f:jl 5 2 ±(2 S i O. ^ C V 

^zx ^im. Lx. -qyh u-)vy-htmm s s 

Lfz^k. y- V%Mk 5 6c tiih^'^^Bi^ 0 =3 yvm^i"^ 
mt^. :i<:^)^'^^B>'Vaywmzlt^ nmT^m^2:m 
mmz\--yLXiBMiji-{t't^. .-cC^Yik. ±iBi^Ui?> 

mm.5\{z^/-:^. Ku>r ywM5i\5s^^m-7^. 
[ 0 0 S4 3 ±ie^«f^^vstB^B^7)M5^::^^T{i. mi* 

f*^1?^5 l±t::?^fiic$3fi/^v!h>':7^;i.'^TO5 2±{c7.^ 
)i'yrXi^ 'J rj ^If St 3 ^ift® L />!M. -ecOT^;l'7 r 
g 3 > 3 c^;^®(c?iB^Ht^ 6 o ^±mitlL . ^f^T 
:;^^OTOfSi±TT'^.^M(.z J: r^A- 7 r 7.i^ 'J 3 

y-jiM 3 (^^m^D^^^sW. eo^mizLxi-y tSb^d 54^ 
^^^^ttc7)X\ 'ry^^S4<^-:k^^M^<^^^B^ 

.[00853 zco^2,mtmm<r>^mw±y^^^B(7mi 

w> 1 mtmmt m o iz. y/i^^r^fM.Gecoi- ym 

[00863 M^i^. T^)iyTy.yiV'^=^^M.m^m 
a mmmtn t-^mx-imLtz^k. ^/u-vrir^i^Ge 

[ 00s 7 3 IwMmiM'] 
mkWF : 1% 

[^^B^at^^O^fiJtX^] —Six 1 0-&Ton-tT^^?| 

: 3 9 0'C 

: iXlO-^Torr 

"tyyiv^yo^n^ : losccm 
o^f^ 1 o^m 

t^:^. "^y y}l'^yG^Uc,<^>mo^')izBy •yft^Vl-^- 
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[ 0 0 s s ) m^Bitwz>i^:><^^Mmxm 

k^B. : 7 5 or. 

E.^:) : iXlO-'Torr 

Bnm : eofm ■ 
[00S9] [m^mxm'i 

miUF : 1% 

' : ■ 1 

: 3 90-0. 
Ei3 1 X I O-'Torr 

^ y y;U-7> GeH4 > '^'y> /fx : 1 0 s c c m 
^fS : 1 

[0090] [^^Bimtitb<7)^.9mjim'] 
: 7 5 or 

Kt) : ixiO-^Torr 

mm : 6 ofpm 

[ 0 0 9 1 ] <;'i3. z<7)^mc^)^'^i^'^y'^BBC^Mm.yJ 
c 0 0 9 2 ] ^fc. ^m2mmmm.X'it. n^s 

[00 93] 

mc^^^mwi-y^^B^^M^-yjmt. ^mi^mt^^fzi^s. 

i&ETx^i^mmimm^fmuz'ik. n^^ttzit 
mm^^iKc^'^^'xc^mm^^x'i^^Bm'^'^i^m.mco 
imi^mi:)±c')i^^x^^^Bn^^immizBsm^mL 
X. ±ni^mmm±tfziimm±izm.m simvj,r 
(^M^<7y^<^}^mw•ry^^B^:^\Mz^^hnxm 
^Li-^hijc^yx-h^. 



[0094] l tzif^r> X , iS^Il 1 i^M^J^C^Ji^^Wi-y 

1 snm^.m^z^^ztizx-^x. i^m-^>'mii^i->^ti^^B 
K:^^^)x\ ^ ^ 'J rm t ji^-^jvmb ix<^)^'mt^i-yT^ 
^^-^wz^B^mm^i-^^ ^ c ijn'^ 1) * trz. 

m7^'^^X''/j^'ormmi^^-r^^wmmmw.i:mm 

[0095] t.tz. mst.-m2<^%m^^^w^ym^B(r> 

m^%.-)im±. m-^mim-^w^y^y^^^B^^mmimzii 

^B^m^^i><^yx\ ^^B{t^iomm\:z^^B^^^^m^ 

iz^itL^j:ifh^^^Bi\L-thfz^. ^mii^i-yu^Bit. a 

h^^^^mtxhhmz^5:vm)i ti:h . 

[0096] ±fz. mims(7mm(r>m^^^j^^B<^:> 

t^.T. im^^Bn^swm^^^:nM\.fz\k. Js^z^m^ 
■f y i^^B 2: ye^-f ^ m Kzi.m^f^%^m^mMWi^ 
m\xrx*±m\-^Bmm'Wmw.(nmmom\m^\m^ 

-m-hii. ^^'M- y*^¥Bmm<mm^mmz^\t\.-j: 
ifh^^f^\)L^hfzi^. ^m^-i- y'i^^B\t. 
\tx*hhmz^fivm>zts:h . 

[0097] tfz. mm^Aoymfii^^'^w^ y^^B<^ 
■mk-hm^. is^Jil^7)i|i^^^•:^y^s^^7)^^i:^^-c^5 
i»T. jsLizii^^'m^^nm^vmvfz^^ nz^w 

y m^B ^ mi^-r h mi iz±%K\:j,T<7)jmTT±.%z^^'iB 
'^^^imm.(^mm^zi^^B\t^^mm'h(7^x\ ^ot^. 
^1 # itoT ■^.^w:)r^(oimTX'mm^z x 0 n^uM^ 
mimmAmm^^Bm^m^zLx^^i-y^^T:^ 

{oo9S'itfz. m^m5(o%mmmw'f'y^^B<r> 
mm-)5m\±. mimA(7>^m^'f'yt^¥B(m^-nmzii 
v^x. ±Mi^m^^ym^Bi:^i^')^yt-h^j:t%^. ± 
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[0099] t.f^. ittm. 6 om^^oy^m^^^ y \^^x^o:> 

=^^2.tfz\.t=^yy)V':^yp)v^'fixij^ 1 -j^-^/^fz/jy. 
^WM:^'y^bi.t. 0. oiToTr\:jyF<^m^^x-^-j 
c^)X\ ii^:^'y-^co^^t.tMKmm'm^BW=¥:nim^^. 

^< . y%''^^^Mfj-h^-t^miti'y^^B<y:fjBmzM 
m^i^^B^.^m^izm^-t^ z b tJT^ t . ' 
[0100] tfz. tmm7c7:>¥miP)^mi^i~y^^^Bir) 
mMijmt . m^m 4 o^^f2}:-^ y K:^^B<^M^-^m tz to 

^^^rLt•*l'ot^:^^t^:^y.^IWM:^'y^tlx. 0. 0 
immm^:n^Bn^mimmmm(zm.m^'^. m^-^ftcoi^ 

V Z3 J^nt-m^-f ^^Zt^j:<. > U 3 > i 

^n^m^ izmwi-th z t ^ . 
[Old] tfz. fi^si^^Bjo^^fi^'^y^^eio 

m^umt. fi^ii 1 (^y^miti-y^rt^Bc^mmiimz^j 
\^ . ±MmBimm±iz±m^^um^mimm^ mm 

i^'rym^Bmmt±iE^i^mi^mm^m'it^ ^x m^t 

m.^jB^'ttc^x\ zc7^^^mw^y1i^^Bz:^mmmm 

mf^thztt^T^^. 

[ 0 1 0 2 ] ^/c . ft ^ 9 <7^mMio¥mi^i-y^M^BCo 
ykt^Bi^mm-^mizioi'^x . ±im^Bm^mi^m(^M 

msi±. t<{7ry6)sc7Mi^^mtii-^oiz. mmm 
mtt ^mi^i-y^FBC^y^^t^mcMm s ^t^mt^ z t 
izx-ox. mm-th^mit^ y t^^Bm±ij^ zt 
< s 5 V ^ (zmm ^ nx^^'i^i' y ^m^-r h z 

[0 1 0 3] ^f^, mmMi oo^0^^o^m-t-y^^B^B 
c^Mi^yjmid. m^mico^mi^-i-y^^Bc^m^yrmz 
^3v>T . ±ii^mi^i^y'^^Bi±. > 'J zi y^yjv-^-^ 



L.^fz\ty 'j 3 y>yA'^zL^J^o:>W/^'\^o:> o foay\\-f 
i'L7;> 1 --yjf h t^hZt cr)X . m^-OMi^mm > 7' o -iz 7. 
%miz J; 0 '^-^C^IMt hZc -//X § , ^Wi- y I^Fb 

%oyyt^v<^m\i^'ty-'it^^B^m^\zm^'fh z'cifx% 

\z^\^x . }Liz4m%^ y'^i^t^i'''^)ziyt-^ht.7^% 
im\-^B'^^'^mMW^mm-hy^T'vy\t. > 7 

yfjx. vi^vyfjy.t^tz V V i^v yi] y^o)'}i^jo:>\\f 

ixis^\-^^^WMijy^t\^X. t.tz\t. >'yy:^y.,Vi^ 

^ yify. t T^ii h 0 >■ V yify.<7) o ^oi^-f ix/^-* i o t 
mm^^ L t^i-^;<?y. t <7)i^^iifx^WMi^y^t LX , 
r ^ fVy r U r? Viili^itTf b WkZ . ±iS4MS 

^•^^^^^i^ 1 OTon-i;:J.Tc7.)B5-ft:ti^^- Lt'V»^'7.i7;# 

mm.^T^^mBWi'ym^B^^^^^thc^yx. ±t 
^,mmj^i'^t^mim^-M^i-y'i^ik^^m'^ z t 

fj^X'^h. 

[ 0 1 0 5 ] ^Tt:. m-^m 1 2O^0J^o4Mif4v:hyj:±o^e 

c^mwimt. mrn^ioc^y^wi-y^^Bam^^iim 

iz^V'^x. ±Mi^'^w^y'^^B^^y)i-^-^i.t-Cot'.h 
my "/iiy}V-7-^j^^tziX'tyy}V'7y(r)v^'f 

^j:^t.fz\t^y yiu^ y<7y\ ^-rixfj^ i o t m^m ^ w t 

y.;U-7->^i.^f^^ltm-r'^.^^(I. 1 OTon-OT^O 
M'iE^tfzii 1 0 TorriaTOgSid±'^^L:i:W/7.c7) 

^.m'm'i^-:^j:m^r.<7^^'mt^^ymrBz:m^i-t z t 

tf'^x-^^. 

[0106] tfz. fmm 1 s(D^B^<7^^si^i'yK^^B 
c^m^yfmit. m^mio<7)^^i-y^^acom^ifm 

2^t-^h^j:hm^. >y yi]y. Vi.'yyiiyti'z v v >- 

y y:^'y.c^) 0 h<?)\'^^ixi)^ i-'jtny ^itdrlV^^'^l. 

ttzit'^y y}V'^y<o\^'fixf^i^t^:WMify^t L 
ttzlt. >yyify>.Vi^y>'ffy.t.fzV^Ji^yy 
:^'y.<^-jtxCO\-^'fivh^ 1 0^07 •yity)l^:z^J^t.fz 
it^ y y;L'V y<?)v^-rixt^ i Mm^^ lt^v^:^^y. 
t^m,-^^y^^WM:^'ysb LX. r^ivyry^i^ u 3>' 
y}v^:^^j:Mm%nm'ttMz. iotottot^o 

^m^^xm^m^ir^i-y^^^BTi^^^^hoyx. ±^ 
^MAtb^^^^m^t<7)^i^W'ry^miBzmmh z t 

[0 107) tfz. m^m 1 4 (7y^B:^(7)mBi^i-y^^^ 

^mv^tz^mmii^m^ix. mtsmiib^i s^n-^-nx 
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y S O 1 ^^g±(C^J;^ $ ixr;: h ^ >' i-';?. ^ i?) ^ - 

1^ . m\m h-:>% if^^ytc < . # m .t r^^^s^ 
tins } 'm3i^±%i^'mt^i~y^FB^m3M-ijmzioi-^ 
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[m2) 



(A) 



(A) 



-12 
-11 



(B) 



(C) 



(0} 



(B) 



(C) 



-11 



-11 



'"^ ^ ^ 



17 



i0U0llQU0U0 



01 



14b 
IS 

11 



(14) 



mn^^ 3 ] - 1 3 1 s 6 



[113] 



[114} 



34 



37 _ 



'3$ 



35 (A) 



^ 



40< 



[115] 




.32 
-38 

-42 (B) 
-41 



O cd 



60 



-52 
-51 



-63 
-52 

-51 



-53 



(D) 



54 




(E) 



€^ gS" 



53 



54 



-52 
-51 



57 
(F) 



'56 



-55 



g^ g>) 



^52 
-51 



rii6] 



[117] 



[US] 



100 



122 



104 



~7 

106 



204 














n n nr 










[ 






202 




IJ-201 



{A) 



'302 
.301 



(B) 



303 
301 



305 















- J I ' 





.303 

'3oe 

'301 



(15) 



^m^l 1- 1 1 ] S67 



7 0>' 1^^— 



Ta2 



(51) Int. CI. 

H 0 1 L 27/115 
29/06 



F ] 



THIS PAGE BUNK lusPTO) 



